NADPH oxidase 2-dependent oxidative stress, mitochondrial damage and apoptosis in the ventral cochlear nucleus of D-galactose-induced aging rats.
Aging has been associated with oxidative stress and the accumulation of mitochondrial DNA (mtDNA) mutation. The previous study has established a mimetic rat model of aging using D-galactose (D-gal) and revealed that chronic injection of D-gal can increase NADPH oxidase (NOX)-dependent oxidative stress, mitochondrial damage and apoptosis in the peripheral auditory system. However, the effects of NOXs in the central auditory system (CAS) were still obscure. The current study was designed to investigate potential causative mechanisms of central presbycusis by using the D-gal-induced aging rats. We found that the levels of H2O2 and the expression of NADPH oxidase 2 (NOX2) and its corresponding subunits P22(phox), P47(phox) and P67(phox) were greatly increased in the ventral cochlear nucleus (VCN) of D-gal-treated rats as compared with controls. And, the levels of a typical biomarker of oxidative stress, 8-hydroxy-2-deoxyguanosine (8-OHdG), and the accumulation of mtDNA common deletion (CD) were also increased in the VCN of D-gal-treated rats as compared with controls. Moreover, the damage of mitochondrial ultrastructure, a decline in ATP levels, the loss of mitochondrial membrane potential (MMP), an increase in the amount of cytochrome c (cyt c) translocated to the cytoplasm and caspase-3 activation were observed in the VCN induced by D-gal. In addition, we also found that the terminal deoxynucleotidyl transferase (TdT)-mediated deoxyuridine triphosphate (dUTP) nick-end-labeling (TUNEL)-positive cells in the VCN were increased in D-gal-treated rats. Taken together, these findings suggest that NOX2-dependent oxidative stress may contribute to mitochondrial damage and activate a caspase-3-dependent apoptosis pathway in the CAS during aging. This study also provides new insights into the development of presbycusis.